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Description 

BACKGROUND OF THE INVENTION 
Field Of The Invention 

The present invention pertains to intra-articular 
devices and, more specifically, to surgical forceps, par- 
ticularly though not exclusively surgical suction forceps 
for cutting or grasping tissue and applying suction. 

Description Of The Prior Art 

Intra-articular surgical devices for cutting and aspi- 
rating tissue from the body are well known, as exempli- 
fied by the C-Cutter of the IntraArc Arthroscopy Blade 
System of Concept and as further exemplified by US. 
Patents No. 4,986.825 to Bays et al and Nos. 4,662.371 
and 4,522,206 to Whipple et al. Such surgical devices 
or instruments typically include a movable jaw and a 
stationary jaw mounted, respectively, on distal ends of 
relatively movable inner and outer tubular members to 
permit the jaws to engage tissue when the movable jaw 
is moved relative to the stationary jaw in response to 
movement of the inner tubular member produced by a 
drive at the proximal end of the instrument. With the 
inner and outer tubular members having an elongate 
configuration, surgical cutting and grasping instruments 
characterized by cooperating, closable jaws have par- 
ticular utility in closed, or least invasive, surgical proce- 
dures, including arthroscopy, by allowing the jaws to be 
positioned to engage tissue at a surgical site via inser- 
tion through a small portal with minimal trauma. Such 
instruments are referred to herein as suction forceps. 
The jaws of such suction forceps can be driven either 
manually, as exemplified by the Whipple et al patents 
and by the various Shutt forceps of Concept, or with a 
power drive as exemplified by the Concept IntraArc 
Arthroscopy Power System and C-Cutter and the Bays 
et al patent, the drive serving to move the inner elongate 
member relative to the outer elongate member to, in 
turn, open and close the jaws. 

Some of the disadvantages of prior art suction for- 
ceps are that, when the jaws are operated or driven 
manually by a pivotal handle, components at the distal 
end can be broken if excessive force is applied to the 
handle creating the opportunity for severed parts to be 
introduced at the surgical site and that the movable jaw 
is unable to scoop up and cut tissue in a rearwardly 
directed cutting action and is generally incapable of 
readily cutting tissue positioned so as to require a 
"backbiting" cutting action. Additionally, the movable 
jaws in manually operable suction forceps frequently 
cannot be effectively locked in a "dosed" position for 
safety in handling the instruments and for enhanced 
manipulation in closely confined surgical sites. Locks 
proposed in the past for securing manually movabl 
operating handles in a position corresponding to a 
closed position for the movable jaws are structurally and 



functionally complicated and are incompatible for use 
under the time constraints of surgery. Moreover, the 
locks frequently are accidentally defeated during normal 
handling of the surgical instruments and, therefore, are 

5 unreliable. When cooperating, closable jaws are used to 
grasp tissue, the grasping jaws must be securely closed 
around the tissue to obtain a firm holding grip thereon. 
In many cases, it is difficult to reach tissue with the 
grasping jaws or to initially draw tissue between the jaws 

10 when the jaws are positioned proximate, but in less than 
direct engagement with, tissue. 

European Patent Application EP-A- 119405 
describes suction forceps in which squeezing a trigger 
first compresses a secondary spring before the jaws 

75 begin to close. German Patent Application DE-A- 
3601 166 discloses surgical forceps in which one of two 
grip members has an intermediate pivot which allows it 
to give way against a spring if too much leverage is 
applied. 

20 

SUMMARY OF THE INVENTION 

Ways were therefore sought of overcoming the 
above mentioned disadvantages of prior art forceps for 
26 cutting and/or grasping tissue. 

According to the invention, there is provided a sur- 
gical forceps for engaging tissue in the body comprising 

an elongate probe including an outer tubular mem- 
30 ber having a proximal end and a distal end and an 
inner member movable within said outer probe 
member and having a proximal end and a distal 
end; 

jaw means for engaging tissue including a first jaw 

35 coupled with said outer probe member distal end 
and a second jaw coupled with said inner probe 
member distal end and mounted for pivotal move- 
ment relative to said first jaw in response to move- 
ment of said inner probe member within said outer 

40 probe member; 

handle means coupled with said outer probe mem- 
ber proximal end and said inner probe member 
proximal end for moving said inner probe member 
relative to said outer probe member and pivoting 

45 said second jaw relative to said first jaw, said han- 
dle means including hand grip members squeeza- 
ble to impart a force to pivot said first jaw via 
movement of said inner probe member; and 
force diverting means coupled with said handle 

so means tor diverting at least a portion of a force 
applied to said grip members from said jaw means 
when the applied force exceeds a predetermined 
force; 

55 characterised by said force diverting means 

including movable pivot means for ph/otalty mounting 
one of said grip members, said pivot means being auto- 
matically moved closer to the other of said grip mem- 
bers when the applied force exceeds said 
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predetermined force. 

Preferred forceps of th invention as hereinafter 
described in detail with referenc to the drawings ar 
capable of diverting force applied to a handle of a surgi- 
cal forceps when the applied force exceeds a predeter- 
mined force to provide a tactile indication of excess 
force via the handle and to prevent damage to and 
breakage of components at the distal end of the for- 
ceps. Control of suction through a suction forceps by 
manipulation of handle grip members is also described 
and the forceps have cooperating, closable cutting jaws 
for cutting tissue at a surgical site while suction is pro- 
duced at the surgical site continuously with suction pro- 
duced at the jaws via a suction passage in the suction 
forceps. In particular the suction forceps described have 
cooperating, closable grasping jaws for grasping tissue 
while suction is produced at the grasping jaws via a suc- 
tion passage in the suction forceps to initially draw tis- 
sue between the grasping jaws when the grasping jaws 
are in an open position. 

Furthermore means are described which tactilely 
indicate when a force applied to hand grip members 
exceeds a predetermined force to prevent damage 
and/or breakage of components at the distal end of a 
surgical forceps. There is also described means for 
locking cooperating, closable jaws of a surgical forceps 
in a closed position while preventing locking when the 
jaws are not in the closed position and preventing acci- 
dental release from the locked position. 

An arrangement is descrfoed in which a movable 
cutting jaw is mounted for movement through an open- 
ing in a stationary cutting jaw to position a distal end of 
the movable cutting jaw adjacent a proximal end of the 
opening to cut tissue through the opening in a rearward 
cutting action. 

Some of the advantages of the forceps described 
below with reference to the drawings, over the prior art 
are that the surgical forceps is suitable for use with 
diverse cutting jaws as well as grasping jaws, is manu- 
ally operable in a manner familiar to surgeons and pro- 
duces a fast and efficient cutting action with 
unconstricted aspiration of cut tissue while damage to 
components during use is minimized. 

Preferred forceps of the invention will now be 
descrfoed in more detail. 

The surgical forceps generally comprises an outer 
elongate tubular member having a distal end and a 
proximal end and an inner elongate tubular member sli- 
dably disposed in the outer tubular member and having 
a distal end and a proximal end. A stationary jaw is dis- 
posed on the distal end of the outer member, and a 
movable jaw is pivotaliy mounted on the stationary jaw. 
A cam mechanism translates sliding movement of the 
inner member relative to the outer member into pivotal 
movement of the movable jaw relative to the stationary 
jaw between an open position and a closed position to 
engage tissue between the jaws. The proximal ends of 
the inner and outer members are disposed in a handle 
body containing an actuating mechanism for sliding the 



inner member within the outer member in response to 
pivotal movement of a hand grip member. The actuating 
mechanism includes a tubular shaft having a first end 
receiving the proximal end of the inner member and a 

5 second end slidably disposed in a suction fitting in the 
handle body for producing suction through the shaft and 
the inner member when the suction fitting is connected 
to a vacuum source, the tubular shaft being biased to 
maintain the jaws in the open position. A push ring is sli- 

ro dably disposed on the tubular shaft in engagement with 
the movable grip member and is biased to uncover 
holes in the tubular shaft in alignment with a window in 
the handle body to divert suction from the jaws. Pivotal 
movement of the grip member causes the push ring to 

15 slide relative to the tubular shaft to cover the holes and 
establish suction at the jaws. Suction is distrfouted 
around the jaws to initially draw tissue therebetween, 
and further movement of the grip member causes the 
tubular shaft and, therefore, the inner member, to slide 

20 relative to the outer member to pivot the movable jaw to 
the closed position. When the jaws are grasping jaws, 
suction at the jaws supplements the holding force of the 
jaws; and, when the jaws are cutting jaws, cut tissue is 
aspirated through an unconstricted suction passage. 

25 When cutting jaws are utilized, an aperture is provided 
in the stationary jaw in communication with the suction 
passage and the surgical site to produce suction at the 
surgical she continuously through the jaws. When a 
force exceeding a predetermined force is applied to the 

30 handle, the surgeon is tactilely and visually alerted to 
the application of potentially damaging operating forces. 
A lock is movably mounted in the handle body for selec- 
tive movement to a locked position when the handle is in 
a position corresponding to the closed position for the 

35 jaws, and the lock is prevented from being moved to the 
locked position when the jaws are not in the closed posi- 
tion. A latch integral with the handle body is biased to 
secure the lock in the locked position. The jaws can be 
used for cutting tissue in a forwardly directed cutting 

40 action or in a rearwardly directed, or "backbiting", or for 
grasping tissue. 

Preferred embodiments of the invention will now be 
described, by way of example, in even more detail with 
reference to the drawings. 

45 

ppipp nFSnRlPTION OF T HE DRAWINGS 

Fig. 1 is a side view of a suction cutting forceps 
according to the present invention. 
so Fig. 2 is a partial longitudinal sectional view of the 
suction forceps of Fig. 1 . 

Fig. 3 is a broken, partial longitudinal sectional view 
of the suction forceps of Fig. 1 showing cutting jaws 
locked in a closed position. 
55 Fig.3A is a broken side view of a side wall of a han- 
dle body of the suction forceps of Fig. 1. 

Fig. 4 is a side view, party in section, of a distal end 
of the suction forceps of Fig. 1. 

Fig. 5 is an exploded view of inner and outer tubular 
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members and the actuating mechanism of the suction 
forceps of Fig. 1 . 

Fig. 6 is an exploded view of an ov rload force indi- 
cator of the suction forceps of Fig. 1 . 

Fig. 7 is a broken side view of a distal end of a sue- 5 
tion grasping forceps according to the present invention. 

Fig. 8 is a partial longitudinal sectional view of the 
actuating mechanism of the suction forceps of Fig. 1. 

Fig. 9 is a side view, partly in section, of a distal end 
of a modification of the suction cutting forceps accord- w 
ing to the present invention. 

DESCRIPTION OF THE PREFE RRED EMBODI- 
MENTS 

15 

A surgical suction cutting forceps 10 according to 
the present invention is shown in Figs. 1 - 6 and 
includes an elongate probe 1 1 formed of outer elongate 
tubular member 12 having a distal end 14 and a proxi- 
mal end 16 and an inner elongate tubular member 18 20 
slidably disposed within the outer tubular member 12 
and having a distal end 20 and a proximal end 22. A sta- 
tionary cutting jaw 24 and a movable cutting jaw 26 are 
disposed, respectively, at the distal ends 1 4 and 20, and 
the proximal ends 16 and 22 are received in a handle 25 
body 28. As shown in Fig. 4. the stationary cutting jaw 
24 includes a tubular end 30 joined to the distal end 14 
of the outer member 12. such as by brazing or the like, 
a semi-cylindrical wall 32 joined to the lower part of the. 
tubular end 30 and an end wall 34, arcuate in configura- , 30 
tion when viewed from above, joined to the semi-cylin- 
drical wall 32. A surface 36 on the end wall 34 and the 
semi-cylindrical wall 32 curves upwardly in the proximal 
direction from the end wall 34 to an upper part of the 
tubular end 30 to define a peripheral cutting edge on the 35 
inner surface of the stationary cutting jaw 24 circum- 
scribing an opening 38 on the upper side leading into a 
chamber 40. A rectangular slot 42 intersecting the 
opening 38 is formed in the upper part of the tubular end 
30 to extend lengthwise from the opening 38 in the prox- 40 
imal direction. An aperture or opening 44 is formed in 
the lower side of the semi-cylindrical wall 32 adjacent an 
inner surface of the end wall 34 in fluid communication 
with the chamber 40, the aperture 44 having a distal 
edge aligned with a distal portion of the cutting edge 45 
formed by opening 38. A bore 46 is formed through the 
tubular end 30 transverse to the longitudinal axis of the 
outer member 12 and in alignment with the slot 42, and 
the longitudinal axis of the bore 46 is positioned 
between the longitudinal axis of the outer member 12 so 
and the slot 42. 

The movable cutting jaw 26 includes a curved top 
wall 48 joined to a distal end wait 50 that is arcuate in 
configuration when viewed from below and side walls 52 
joined to end wall 50 and top wall 48. An arcuate cutting ss 
edge 54 is formed on the end wall 50 of a cutting portion 
of the movable jaw, and inwardly curving side cutting 
edges 56 are formed on the side walls 52 for movement 
past the cutting edge on the inner surface of the station- 



ary cutting jaw 24. An opening 58 is formed in the top 
wall 48 communicating with a recess extending laterally 
between the side walls 52 such that the side walls 52 
define spaced, parallel ears 60, on an actuating portion 
of the movable jaw. Bores 62 and 64 are formed trans- 
versely through the ears 60 in spaced parallel relation. 
The bore 62 is aligned with the bore 46 in the stationary 
cutting jaw 24, and a pivot pin 65 is inserted through the 
aligned bores 62 and 46 to pivotally mount the movable 
cutting jaw 26 on the stationary cutting jaw 24 at a pivot 
point disposed proximally of aperture 44. 

A cam 66 is mounted on the open distal end 20 of 
the inner member 18 and includes a cylindrical body 68 
joined coaxially to the distal end 20, such as by brazing 
and the like, and a pair of spaced, parallel prongs 70 
projecting longitudinally in a distal direction from an 
upper part of the cylindrical body 68. The end of the 
cylindrical body 68 is open and angularly disposed with 
the longitudinal axis of the inner member 18, and the 
open end 72 communicates with the chamber 40 and 
the lumen of the inner member 18. A bore 74 is formed 
transversely through the prongs 70, and the longitudinal 
axis of the bore 74 is disposed above the longitudinal 
axis of the inner member 18. An actuator or cam fol- 
lower 76 for translating sliding movement of the inner 
member 18 into pivotal movement of the movable cut- 
ting jaw 26 includes a rigid plate of substantially con- 
stant thickness having a circular jaw end 80 and a 
circular cam end 82 joined tQ the jaw end 80 by a central 
neck 84. A bore 86 is formed centrally in the jaw end 80, 
and a bore 88 is formed centrally in the cam end 82. The 
jaw end 80 is positioned between the ears 60 on the 
movable cutting jaw 26 to align the bore 86 with the bore 
64, and a pivot pin 89 is inserted through the aligned 
bores 86 and 64 to pivotally connect the actuator 76 
with the actuating portion of the movable cutting jaw 26. 
The cam end 82 is positioned between the prongs 70 on 
the cam 66 to align the bore 88 with the bore 74, and a 
pivot pin 90 is inserted through the aligned bores 88 and 
74 to pivotally connect the actuator 76 with the cam 66, 
the aperture 72 in the cam 66 being proximally spaced 
from proximal ends of the stationary and movable jaws 
24 and 26. 

As shewn in Figs. 2 and 3, the handle body 28 has 
an upper interior through passage 92 receiving the 
proximal ends 16 and 22, respectively, of the outer and 
inner members 12 and 18, a lower interior passage 94 
disposed parallel to the upper passage 92 and an inter- 
mediate interior passage 96 perpendicularly joining the 
upper and lower passages 92 and 94. A fixed hand grip 
member or handle 98 is integrally joined to the handle 
body 28 adjacent a rearward end of the passage 94 and 
depends rearwardly from the handle body 28. A window 
100 is formed in a top wall 1 02 of the handle body 28 in 
alignment with the intermediate passage 96 and open- 
ing into the upper passage 92. A port 104 angularly dis- 
posed with the intermediate passage 96 extends 
through a front wan 106 of the handle body 28 in com- 
munication with the intermediate passage 96. A cyfindri- 
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cal nose plug 108 is disposed at a forward end of the 
upper passage 92 and includes a first bore section 1 10 
securely receiving the proximal end 16 of the outer 
member 12 and a second bore section 112 having an 
enlarged annular rim extending from a rearward side of 
an interior radial shoulder 1 16 at the forward end of the 
upper passage 92. The first bore section 110 is exter- 
nally threaded along part of the longitudinal length 
thereof for receiving an internally threaded nose cap 
1 1 8 positioned in engagement with a forward side of the 
shoulder 1 16. A tubular shaft 120 is slidably disposed in 
the upper passage 92 and includes a forward end slida- 
bly disposed in the second bore section 1 12 of the nose 
plug 108 and securely receiving the proximal end 22 of 
the inner member 18. A rearward end of the cylindrical 
shaft 120 is slidably received in a hollow suction fitting 
122 threadedly secured in a rearward end of the upper 
passage 92. A tubular extension 124 on the suction fit- 
ting 122 allows the suction fitting to be connected to a 
vacuum source to produce suction through the tubular 
shaft 120, the inner member 18 and the cam 66, which 
define a continuous suction passage having no con- 
strictions therein. The tubular shaft 120 extends through 
an annular retaining washer 126 positioned in abutment 
with the annular rim of the second bore section 112 of 
the nose plug 108, and a generally C-shaped clip 128 is 
secured on the tubular shaft 120 in a recess spaced 
rearwardly from the retaining washer 126. A coiled actu- 
ating spring 132 is disposed around the tubular shaft 
120 between the retaining washer 126 and the clip 128 
and is mounted in compression to urge the tubular shaft 
120 and, therefore, the inner member 18, in a rearward 
direction. A generally C-shaped stop 134 is secured on 
the tubular shaft 120 in a recess rearwardly spaced 
from the clip 128 such that the stop 134 abuts an annu- 
lar washer 138 positioned adjacent the suction fitting 
1 22 to limit rearward movement of the tubular shaft 1 20 
under the biasing force of the actuating spring 132. As 
shown in Fig. 8. suction diverting holes 140 are formed 
in the tubular shaft 120 at 90° spaced locations rear- 
wardly spaced from the clip 128 to be disposed in the 
intermediate passage 96 in the handle body 28 in align- 
ment with the window 100. A cylindrical push ring 142 is 
slidably carried on the tubular shaft 120 for movement 
between the clip 128 and the stop 134 and includes an 
enlarged flange defining a forward shoulder 144 and a 
rearward shoulder 146. A coiled suction spring 148 is 
disposed around the tubular shaft 120 and mounted in 
compression between the dip 128 and the forward 
shoulder 144 to bias the push ring 142 in the rearward 
direction and expose the holes 140 as shown in Fig. 8. 

A movable hand grip member or handle 150 is piv- 
otally mounted on the handle body 28 and includes a 
hand grip 152 depending angularly from an elbow or 
mounting section 153 and an actuating arm 154 angu- 
larly joined to the elbow 153 to extend upwardly there- 
from. The actuating arm 154 is positioned in the 
Intermediate passage 96 of the handle body 28, and a 
recess 156 in the elbow 153 is longitudinally aligned 



with the lower passage 94. A bore is formed through the 
elbow 153 transverse to and longitudinally aligned with 
the longitudinal axis of the lower passage 94. As shown 
in Fig. 1 , tracks or slots 1 60 are famed in opposing side 
5 walls of the handle body 28 in lateral alignment with the 
bore in the elbow 153. A pivot pin 158 is disposed in the 
bore in the elbow 153, and opposing ends of the pivot 
pin 158 are slidably disposed in the tracks 160 to be vis- 
ible along the side walls of the handle body 28. A pair of 
ro spaced, parallel fingers 162 are defined on the actuat- 
ing arm 154, and the tubular shaft 120 is longitudinally 
disposed between the fingers 162 such that the rear- 
ward shoulder 146 of the push ring 142 is biased by the 
suction spring 1 48 into engagement with the fingers 1 62 
J5 and urges the fingers 162 rearwardly against the stop 
134 as shown in Fig. 2. 

As shown in Figs. 2 and 6, an overload force 
diverter and indicator mechanism includes a circular 
disk 166 slidably disposed in the lower passage 94 and 
20 an elongated cylindrical holder 168 projecting forwardly 
from the center of the disk 1 66 into the recess 1 56 in the 
elbow 1 53. A notch 1 70 is formed in a forward end of the 
holder 168, and the pivot pin 1 58 is held within the notch 
170. A force overload coiled spring 172 is mounted in 
25 compression in the lower passage 94 between the disk 
166 and a cylindrical compressor 174 threadedly 
received in the lower passage 94. The compressor 174 
selectively maintains the overload spring 172 in com- 
pression such that the overload spring 172 biases the 
30 disk 1 66 against a tapered forward end of the lower pas- 
sage 94 to permit the holder 168 to position the ends of 
the pivot pin 158 at forwardmost ends of the tracks 160 
and the elbow 153 against a forward wall of the interme- 
diate passage 96. For additional strength, a second 
35 overload spring 177, as illustrated in Fig. 6, can be dis- 
posed within the spring 1 72 to engage the disk 1 66 and 
the compressor, respectively. The biasing force of the 
overload spring against the disk 166 and, therefore, the 
pivot pin 158, is controlled by adjusting the compressor 
40 1 74 to maintain the pivot shaft 1 58 at the forwardmost 
ends of the tracks 160 and the elbow 153 against the 
forward wall of the intermediate passage 96 when 
applied force to the grip members is less than a prede- 
termined force. 
45 As shown in Figs. 1. 2 and 3, a locking pin 178 is 
disposed transversely in the intermediate passage 96, 
and opposing ends of the locking pin 1 78 project later- 
ally from the 6ide walls of the handle body 28. A curved 
slot 180 fe formed in each of the side walls of the handle 
so body 28 to slidably receive the opposing ends of the 
locking pin 178, and end caps 182 are provided on the 
opposing ends of the locking pin 178 exteriorly of the 
side walls to permit the end caps 182 to be manually 
grasped for moving the locking pin 178 within the inter- 
55 mediate passage 96 guided by the slots 1 80. A plunger 
184 is mounted in a hole in the actuating arm 154 of the 
movable handle 150 medially between the elbow 153 
and the fingers 162. The plunger 184 includes a tip 186 
positioned in the path of movement for the locking pin 
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1 78 and blocking movement of the locking pin 1 78 when 
the locking pin 178 is disposed at the lowermost ends of 
the slots 180 and th movable handle 150 is biased 
against the stop 134 as shown in Fig. 2. As shown in 
Fig. 3, the plunger 184 moves with the movable handle 5 
1 50 when the movabl handle 150 is rotated or pivoted 
about pivot pin 158 to position the tip 186 beyond the 
path of movement for the locking pin 1 78 and permit the 
locking pin 178 to be moved from the lowermost to the 
uppermost ends of the slots 180. As shown in Fig. 3 A, 10 
curved spring latches 188 are integrally formed in the 
side walls of the handle body 28 along forward edges of 
the slots 180 and are biased into the slots 180. The 
spring latches 188 include curved spring arms 189 
biased toward rearward edges of the slots 180 and 75 
rounded beads 190 at upper ends of the spring arms 
189 for engaging and securing the locking pin 178 in a 
locked position at the uppermost ends of the slots 180. 
The biasing force of the spring arms 189 can be over- 
come by manually moving the locking pin 1 78 from the 20 
uppermost to the lowermost ends of the slots 180. 

A modification of the suction forceps according to 
the present invention for use in grasping, rather than 
cutting, tissue is accomplished by substituting grasping 
jaws for the cutting jaws 24 and 26 at the distal end of 25 
probe 11 as illustrated in Fig. 7. The grasping jaws 
include a stationary grasping jaw 224 mounted on the 
distal end 14 of the outer probe member 12 and a mov- 
able grasping jaw 226 mounted relative to the stationary 
grasping jaw 224 in the manner previously described in 30 
connection with the cutting jaws 24 and 26. The station- 
ary grasping jaw 224 has a tubular end 230 joined to 
distal end 14 of the outer member 12, a semi-cylindrical 
wall 232 joined to a lower part of the tubular end 230 
and an end wall 234 that is arcuate in configuration 3S 
when viewed from above joined to the semi-cylindrical 
wall 232. A plurality of triangular shaped grasping teeth 
235 are disposed in longitudinal alignment on opposing 
lateral sides of the semi-cylindrical wall 232. and a 
chamber 240 is defined in the stationary grasping jaw 40 
224 between the lateral sides of the semi-cylindrical 
wall 232. The movable grasping jaw 226 includes a 
semi-cylindrical top wall 248 joined to an end wall 250 
that is arcuate in configuration when viewed from below 
and a plurality of triangular shaped grasping teeth 237 45 
disposed in longitudinal alignment on opposing lateral 
sides of the semi-cylindrical wall 248 for cooperative 
interengagement with the grasping teeth 235 to grasp 
tissue when the movable grasping jaw 226 is pivoted 
relative to the stationary grasping jaw 224 by the actua- so 
tor 76 and the cam 66 translating sliding movement of 
the inner member 18 into pivotal movement of the mov- 
able grasping jaw 226. 

A modification of the suction cutting forceps accord- 
ing to the present invention for backbiting or rearwardly 55 
directed cutting is illustrated in Fig. 9 and includes a sta- 
tionary cutting jaw 324 and a movable cutting jaw 326 
disposed on the distal end of probe 11 in place of jaws 
24 and 26. The stationary cutting jaw 324 has a tubular 



end 330 joined to the open distal end of the outer probe 
member, a rounded forward nose 331 joined tangen- 
tially to an upper part of the tubular end 330 by a semi- 
cylindrical upper wall 333 and angularly to a lower part 
of the tubular end 330 by a semi-cylindrical lower wall 
335. An opening 338 is formed in the bottom of the 
lower wall 335 to define a cutting edge on the inner sur- 
face thereof including a proximal portion 339, and the 
opening 338 leads into a chamber 340 in the stationary 
cutting jaw 324 communicating with the aperture 372 in 
the cam 366 mounted on the open distal end of the 
inner probe member and having a distal wall 341 and a 
proximal wall 343. An aperture 344 is formed through a 
top of the upper wall 333 in communication with the 
chamber 340 and angularly offset from the opening 
338. The movable cutting jaw 326 includes a curved 
wall 348 joined to a end wall 350 that is arcuate in con- 
figuration and side walls 352 joined to the end wall 350 
and the top wall 348. A pivot pin 327 extends through 
the stationary jaw 324 and the side walls 352 of the 
movable jaw transverse to the longitudinal axis of the 
inner member 18 to pivotally mount the movable jaw 
326 on the stationary jaw 324 at a pivot point disposed 
distafly of the proximal cutting edge portion 339 of open- 
ing 38. An arcuate cutting edge 354 is formed on the 
end wall 350, and inwardly curving side cutting edges 
356 are formed on the side walls 352 for movement past 
the cutting edge on the inner surface of the stationary 
cutting jaw 324. A recess is formed in the proximal end 
of the movable jaw 326 and extends laterally between 
the side walls 352 such that the side walls 352 define 
spaced, parallel ears 360. The end of the actuator is 
positioned between the ears 360 to align the bore in the 
end with a bore extending transversely through the ears 
360, and a pivot pin 364 is inserted through the aligned 
bores to pivotally connect the actuator with the movable 
cutting jaw 326 while a pivot pin 329 pivotally mounts 
the cam end of the actuator between the ears of the 
cam 366. Rats 345 are formed on the prongs 360 along 
a proximal end wall of the movable jaw 326. 

In operation, the probe 11 having jaws appropriate 
for the procedure to be performed, for example cutting 
jaws 24 and 26, is inserted at a surgical site, such as 
through a small portal in endoscopic surgery. The tubu- 
lar extension 124 on the suction fitting 122 is connected 
to a vacuum source to produce suction through the 
lumen of the shaft 120, and the suction is bypassed 
from the jaws 24 and 26 due to the push ring 142 being 
biased by the suction spring 148 to uncover the suction 
diverting holes 140 communicating with the window 100 
and the port 104 in the handle body 28 as shown in Rg. 
8. Accordingly, the suction forceps can be introduced 
easily into the surgical site with no suction at the jaws. 
When it is desired to cut tissue at the surgical site, the 
operating handles 98 and 150 are manually grasped 
and squeezed by the surgeon causing the movable han- 
dle 150 to pivot or rotate, around the pivot pin 158. As 
the hand grip 152 on the movable handle 150 is rotated 
toward the fixed handle 98, the fingers 162 on the actu- 
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ating end 154 move in the distal direction against the 
rearward shoulder 146 of the push ring 142 to overcome 
the biasing force of the suction spring 148 and slide the 
push ring 142 in the distal direction relative to the shaft 
120. Rotation of the movable handle 150 approximately 5 
one-half the full rotational extent of the handle 150 
causes the suction spring 148 to be compressed 
between the clip 128 and the forward shoulder 144 of 
the push ring 142 and the push ring 142 to be moved 
into a position covering the suction diverting holes 140 10 
to produce suction in the suction passage defined by 
the lumens of the shaft 120, the inner member 18 and 
the cam 66 to establish suction in the chamber 40 via 
the aperture 72 in the cam 66. While in an open posi- 
tion, the jaws 24 and 26 are positioned to engage tis- 75 
sue, and the suction draws the tissue between the jaws 
24 and 26. The aperture 72 being proximally spaced 
from the jaws 24 and 26 produces a distribution of suc- 
tion around the jaws 24 and 26 such that tissue is drawn 
through the opening 38 into the chamber 40 to be opti- 20 
mally positioned for precision cutting. Further rotation of 
the movable handle 150 causes the fingers 162 acting 
against the push ring 142 to overcome the biasing force 
of the actuating spring 132 against the clip 128 and 
slide the shaft 1 20 in the distal direction within the upper 25 
passage 92. The shaft 120 slides the inner member 18 
and, therefore, the cam 66, in the distal direction relative 
to the outer member 1 2 causing the actuator 76 to pivot, 
or rotate, the movable jaw 26 downwardly in a forward, 
or distal, direction through the opening 38 to position the 30 
distal end wall 50 adjacent the distal end of the opening 
58 and move the cutting edges 54 and 56 on the mova- 
ble jaw 26 past the cutting edge on the inner surface of 
the stationary jaw 24 to a closed position to cut tissue 
through the opening 58. The cut tissue is aspirated from 35 
the chamber 40 through the suction passage to exit the 
suction forceps via the suction fitting 122, the suction 
passage having no constrictions therein to obstruct tis- 
sue flow. When the jaws 24 and 26 are in the closed 
position, suction is still produced at the surgical site con- 40 
tinuously via the aperture 44 in the stationary jaw 24 to 
facilitate movement of cut tissue through the instrument. 
When the handles 98 and 150 are released, the actuat- 
ing spring 132 moves the shaft 120 in the proximal 
direction such that the stop 134 on the shaft 120 abuts 45 
the washer 138 adjacent the suction fitting 122, the 
movement of the tubular shaft 120 causing the actuator 
76 to pivot the movable jaw 26 to the open position as 
shown in Fig. 4. The suction spring 148 moves the push 
ring 142 in the proximal direction to uncover the suction so 
diverting holes 140 and urge the fingers 1 62 of the mov- 
able handle 1 50 against the stop 134. 

For safety in handling and to facilitate manipulation 
during insertion and positioning at a surgical site, the 
jaws 24 and 26 can be locked in the closed position by 55 
manually holding the handle 150 in a rotated position 
corresponding to the closed position for the jaws 24 and 
26 while manually moving the locking pin 178 via the 
end caps 182 from the unlocked position at the lower- 



most ends of the slots 180 to the locked position at the 
uppermost ends of the slots 180. wherein the locking 
pin 178 is retained by the beads 190 on the spring 
latches 188 to be secured against accidental displace- 
ment from the locked position. When the handle 150 is 
then released, the locking pin 178 engages tip 186 on 
the plunger 184 and prevents the movable handle 150 
from automatically returning to a position corresponding 
to the open position for the jaws 24 and 26 as shown in 
Fig. 3. The jaws 24 and 26 are thereafter opened by 
manually grasping the end caps 182 and moving the 
locking pin 178 to the lowermost ends of the slots 180, 
such movement being permitted by temporary deflec- 
tion of the spring latches 188 outwardly from the slots 
180 to permit the movable handle 150 to automatically 
return to a position corresponding to the open position 
for the jaws 24 and 26 under the bias force of the actu- 
ating spring 132. The tip 186 on the plunger 184 is then 
disposed in the path of movement of the locking pin 178 
and prevents movement of the locking pin 178 to the 
locked position when the movable handle 1 50 is not in a 
rotated position corresponding to the closed position for 
the jaws 24 and 26. 

When an operating force is applied to the movable 
handle 150 exceeding a predetermined force deter- 
mined by the force diverting mechanism cooperating 
with springs 172 and 177, such as when attempting to 
cut very large quantities of or very hard tissue between 
the jaws 24 and 26, at least a portion of the force is 
diverted against the biasing force of the springs to move 
the pivot pin 1 58 a tactile indication to the surgeon of the 
excessive force being applied such that the applied 
force can be reduced without damage to or breakage of 
components at the distal end of the forceps. The elbow 
153 of the movable handle 150 moves away from the 
forward wall of the vertical passage 96 in opposition to 
the overload spring 172, and the pivot pin 158 moves 
with the handle 150. The handle 150, thus, pivots 
around a second pivot point and the projecting ends of 
the pivot shaft 158 move visibly from the forwardmost 
ends of the tracks 1 60 toward the rearwardmost ends of 
the tracks. By placing a finger against the tracks 160, a 
surgeon can also feel the ends of the pivot pin 158 mov- 
ing within the tracks. The tension or resistance felt on 
the handle 150 and the movement of the pivot pin 158 
tactilely and visually indicate when a potentially damag- 
ing operating force is applied through the handle 150 
and permit the operator to "ease off on the handle 150 
and take a smaller "bite" of tissue prior to the suction for- 
ceps being damaged or disabled. Once the operating 
force applied to the movable handle 150 falls below the 
predetermined force, the overload spring 172 automati- 
cally positions the elbow 153 to engage the forward wall 
of the vertical passage 96 and the pivot shaft 1 58 at the 
forwardmost ends of the tracks 160. The compressor 
174 can be positioned a selected longitudinal distance 
in the lower passage 94 to obtain a desired state of 
compression for the overload spring 172 to thereby 
selectively adjust the magnitude of the operating force 
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that can be applied via the handle 150 before the prede- 
termined force is reached. Additionally, it will be appre- 
ciated that excessive force applied to the handles is 
taken up or diverted by movement of the pivot pin 158 
against the spring bias rather than being transmitted to 
the jaws. In this manner, the jaws are protected eliminat- 
ing the possibility of breakage at the distal end of the 
suction forceps in the surgical site. 

The suction grasping forceps of Fig. 7 is operated in 
the same manner as previously described with the jaws 
224 and 226 being utilized to grasp tissue. Suction pro- 
duced in the chamber 240 in the stationary jaw 224 ini- 
tially draws tissue between the jaws 224 and 226 when 
the jaws are in the open position such that tissue proxi- 
mate but in less than direct engagement with the jaws 
224 and 226 can be drawn into the chamber 240. The 
suction assists in positioning and holding the tissue 
between the jaws 224 and 226 when the jaws are 
closed around the tissue to facilitate use of the jaws and 
permit the tissue to be pulled upon and manipulated 
with the jaws. 

The suction cutting forceps of Fig. 9 is operated in 
the same manner as previously described; however, 
with the shaft 120 biased against the suction fitting 122 
by the actuating spring 132, the actuator 76 is posi- 
tioned centrally in the chamber 340 between the distal 
wall 341 and the proximal wall 343. The pivot pins 329 
and 364 are substantially longitudinally aligned, and the 
cutting portion of the movable jaw 326 extends down- 
wardly through the opening 338 and proximally from the 
pivot point 327 such that the cutting edges 354 and 356 
face in a proximal, or rearward, direction as shown in 
Fig. 9. When the tubular shaft 120 and, therefore, the 
inner member 18, are slid in the distal direction, the 
actuator 376 is moved forwardly by the cam 366, and 
the movable cutting jaw 326 is pivoted by the actuator to 
position the flats 345 on the actuating portion of the 
movable jaw 326 in to engagement with the distal wall 
341 of the chamber 340 and the end wall 350 of the 
movable jaw 326 in engagement with the proximal cut- 
ting edge 339 as the cutting edges 354 and 356 move 
upwardly through the opening 338 into the chamber 
340. Therefore, the movable jaw 326 can be positioned 
over and forwardly of tissue to be cut and then pivoted 
or rotated in a proximal, or rearward, direction to grab 
and scoop up the tissue into the opening 338 for cutting 
when the cutting edges 354 and 356 on the movable jaw 
326 move past the opening 338 in a rearwardly directed 
"backbiting" cutting action. Suction is produced at the 
surgical site continuously with suction produced at the 
jaws via the aperture 344 in the stationary jaw 324. 

Claims 

1. A surgical forceps (10) for engaging tissue in the 
body comprising 

an elongate probe (1 1) including an outer tubu- 
lar member (12) having a proximal end (16) 



and a distal end (14) and an inner member (18) 
movable within said outer probe member (12) 
and having a proximal end (22) and a distal end 
(20); 

5 jaw m ans for ngaging tissue including a first 

jaw (24; 224; 324) coupled with said outer 
probe member distal end (14) and a second 
jaw (26; 226; 326) coupled with said inner 
probe member distal end (20) and mounted for 

w pivotal movement relative to said first jaw (24; 

224; 324) in response to movement of said 
inner probe member (18) within said outer 
probe member (12); 

handle means (28) coupled with said outer 
is probe member proximal end (16) and said 

inner probe member proximal end (22) for mov- 
ing said inner probe member (18) relative to 
said outer probe member (12) and pivoting said 
second jaw (26; 226; 326) relative to said first 
20 jaw (24; 224; 324), said handle means (28) 

including hand grip members (98, 150) squeez- 
able to impart a force to pivot said first jaw (24; 
224; 324) via movement of said inner probe 
member (18); and 
25 force diverting means (168, 172) coupled with 

said handle means (28) for diverting at least a 
portion of a force applied to said grip members 
(98, 150) from said jaw means when the 
applied force exceeds a predetermined force; 



30 



35 



40 



characterised by said force diverting means 
including movable pivot means (158) for pivotally 
mounting one (150) of said grip members, said 
pivot means being automatically moved closer to 
the other (98) of said grip members when the 
applied force exceeds said predetermined force. 

A surgical forceps as recited in claim 1 wherein said 
force diverting means (168, 172) is coupled with 
said grip members (98, 150) for providing a tactile 
indication of the applied force exceeding said pre- 
determined force via said grip members (98. 150). 



3. A surgical forceps as recited in claim 2 wherein said 
45 one (1 50) of said grip members is mounted to pivot 

about a pivot pin (158) and said force diverting 
means includes means (172, 177) biasing said 
pivot pin (158) away from said other grip member 
(98) with a force corresponding to said predeter- 
$0 mined force and permitting said pivot pin (158) to 
move against said bias means (172, 177) when the 
applied force exceeds said predetermined force. 

4. A surgical forceps as recited in claim 3 wherein said 
55 handle means includes means (160) for permitting 

observation of movement of said pivot pin (158). 

5. A surgical forceps as recited in claim 1 wherein said 
handle means includes a body (28) mounting said 
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grip members (98. 150), and said pivot means 
includes a pivot pin (158) having opposing ends 
movably received in slots (160) in said body (28). 

6. A surgical forceps as recited in claim 5 wherein said s 
body (28) includes spaced generally parallel walls 
and said slots (160) are formed in said walls. 

7. A surgical forceps as recited in claim 6 wherein said 
force diverting means includes means (172, 177) w 
for biasing said pivot pin (1 58) against movement in 
said slots (160) when the applied force is less than 
said predetermined force and permitting movement 

of said pivot pin (158) in said slots (160) when the 
applied force exceeds said predetermined force. is 

8. A surgical forceps as recited in claim 7 wherein said 
body (28) includes an upper passage (92) between 
said side walls and a lower passage (94) between 
said side walls in parallel with said upper passage 20 
(92), said handle means includes actuating means 
connecting said one grip member (150) with said 
inner probe member proximal end (22) and dis- 
posed in said upper passage (92), said bias means 
(172, 177) is disposed in said lower passage (94), 2s 
said pivot pin (158) is disposed in said body (28) in 
longitudinal alignment with said lower passage 
(94), and said force diverting means includes 
means for holding said pivot pin (158) in engage* 
merit with said bias means (172, 177) including a 30 
disk (166) disposed in said lower passage (94) in 
engagement with said bias means (1 72, 1 77) and a 
projection (168) on said disk (166) having a notch 
(170) therein for retaining said pivot pin (158). 

35 

9. A surgical forceps as recited, in daim 8 wherein said 
bias means includes a helical spring (172) mounted 
in compression in said lower passage (94) and 
means for selectively compressing said spring 

(1 72) against said holding means. 40 

1 0. A surgical forceps as recited in any preceding claim 
wherein said first and second jaws (24, 26) have 
peripheral cutting edges (36, 54, 56; 338, 354, 356) 

for severing tissue, said inner probe member (1 8) is 45 
tubular, and said handle means (28) has a passage 
(92) therethrough terminating at a suction fitting 
(122), said inner probe member (18) and said han- 
dle means passage (92) forming a suction passage 
for aspirating cut tissue through said surgical for- so 
ceps. 

1 1 . A surgical forceps as recited in any one of claims 1 - 
9 wherein said first and second jaws (224, 226) 
carry cooperatively interengagable grasping teeth 65 
(235, 237) for holding tissue therebetween, said 
inner probe member (1 8) is tubular, and said handle 
means (28) has a passage (92) therethrough termi- 
nating at a suction fitting (122), said inner probe 



member (18) and said handl means passage (92) 
forming a suction passage for assisting grasping of 
tissue between said first and second jaws. 

12. A surgical forceps as recited in any preceding 
claim, which comprises locking means (178) car- 
ried by said handle means (28) for locking said jaw 
means in said closed position, said locking means 
(178) being movable to a locked position engaging 
one (150) of said grip members only when said jaw 
means is in said closed position. 

13. A surgical forceps as recited in claim 12 wherein 
said handle means (28) includes means for pre- 
venting movement of said locking means (178) to 
said locked position when said jaw means is not in 
said closed position. 

14. A surgical forceps as recited in claim 12 or 13 
wherein said handle means (28) includes latch 
means (188) for securing said locking means (178) 
in said locked position. 

15. A surgical forceps as recited in claim 14 wherein 
said handle means (28) includes track means (180) 
and said locking means includes a pin (178) having 
opposing ends movably received in said track 
means (180). 

16. A surgical forceps as recited in claim 15 wherein 
said handle means includes a body (28) with said 
track means (180) formed therein, and said latch 
means includes spring arms (188) formed integral 
with said body along said track means (180). 

PatentansprOche 

1. Chirurgische Zange (10) zum Eingriff in Gewebe in 
dem KOrper mit 

einer langlichen Sonde (1 1), die ein auBeres 
rohrenformiges Teil (12) mit einem proximalen 
Ende (16) und einem distalen Ende (14) und 
ein inneres Teil (18), das in dem auBeren Son- 
denteil (12) bewegbar ist und ein proximales 
Ende (22) und ein distales Ende (20) hat, ein- 
schtieBt, 

Wemmbackeneinrichtungen zum Eingriff in 
Gewebe mit einer ersten Wemmbacke (24; 
224^24), die mit dem distal en Ende (14) des 
auBeren Sondenteils gekoppeft ist, und einer 
zwerten Wemmbacke (26; 226; 326), die mit 
dem distalen Ende (20) des inneren Sonden- 
teils gekoppett und f Or eine Schwenkbewegung 
in Bezug auf die erste Wemmbacke (24; 224; 
324) In Reaktion auf eine Bewegung des inne- 
ren Sondenteils (18) in dem auBeren Sonden- 
tefl (I2)befestigtist 
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einer Handgriffeinrichtung (28), die mil dem 
proximalen Ende (16) des auBeren Sonden- 
teils und dem proximalen Ende (22) des inne- 
ren Sondenteils fur eine Bewegung des 
inneren Sondenteils (18) in Bezug auf das 
auBere Sondenteil (12) und ein Schwenkbe- 
wegung der zwerten Klemmbacke (26; 226; 
326) in Bezug auf die erste Klemmbacke (24; 
224; 324) gekoppelt 1st wobei diese Handgriff- 
einrichtung (28) Handgriftteile (98. 150) ein- 
schlieBt. die zusammendrGckbar sind. urn eine 
Kraft auszuGben und so die erste Klemmbacke 
(24; 224; 324) uber eine Bewegung des inne- 
ren Sondenteils (18) zu schwenken, und 

kraftablenkenden Einrichtungen (168, 172), die 
mit der Handgriffeinrichtung (28) for ein Ablen- 
ken wenigstens eines Teils einer auf die Grtfft- 
eile (98, 150) ausgeObten Kraft von den 
Wemmbackeneinrichtungen, wenn die ausge- 
Qbte Kraft eine vorbestimmte Kraft Gberschrei- 
tet, gekoppelt sind, 

dadurch gekennzeichnet, daB die kraftab- 
lenkenden Einrichtungen eine bewegbare Gelenk- 
einrichtung (158) der schwenkbaren Befestigung 
eines (150) der Griffteile einschlieBen, wobei diese 
Gelenkeinrichtung automatisch nflher zu dem 
anderen (98) der Grrffteile bewegt wird, wenn die 
ausgeubte Kraft die besagte vorbestimmte Kraft 
uberschreitet. 

2. Chirurgische Zange nach Anspruch 1, bei der die 
kraftablenkenden Einrichtungen (168, 172) mit den 
Griffteilen (98, 150) gekoppelt sind, urn eine fOhl- 
bare Anzeige der die vorbestimmte Obersteigende 
Kraft Ober die Griffteile (98, 150) zu ergeben. 

3. Chirurgische Zange nach Anspruch 2, bei der eines 
(150) der Griffteile so befestigt ist, da8 es urn einen 
Schwenkstift (158) geschwenkt wird und daB die 
kraftablenkende Einrichtung Einrichtungen (172, 
177) einschfieBt, die den Schwenkstift (158) von 
dem anderen Griffteil (98) mit einer Kraft entepre- 
chend der vorbestimmten Kraft vorspannen und 
erlauben, daB der Schwenkstift (158) stch gegen 
die Gelenkeinrichtung (172, 177) bewegt wenn die 
ausgeubte Kraft die vorbestimmte Kraft Obersteigt 

4. Chirurgische Zange nach Anspruch 3, bei der die 
Handgriffeinrichtung eine Einrichtung (160) ein- 
schlieBt, die eine Beobachtung der Bewegung des 
Schwenkstiftes (158) ertaubt 

5. Chirurgische Zange nach Anspruch 1, bei der die 
Handgriffeinrichtung einen die Griffteile (98, 150) 
befestigend n KOrper (28) einschlieBt und die 
Gelenkeinrichtung einen Schwenkstift (158) mit 
entgegengesetzten Enden einschfieBt, welche 



beweglich von Schlitzen (160) in dem KOrper (28) 
a of ge no mm en sind. 

6. Chirurgische Zange nach Anspruch 5. bei der der 
5 Korper (28) beabstandete, allgemein paraliele 

Wande einschlieBt und die Schlitze (160) in den 
Warden ausgebiidet sind. 

7. Chirurgische Zange nach Anspruch 6. bei der die 
10 kraftablenkende Einrichtung Einrichtungen (172, 

177) zum Vorspannen des Schwenkstiftes (158) 
gegen eine Bewegung in den Schlitzen (160), wenn 
die ausgeubte Kraft geringer als die vorbestimmte 
Kraft ist, und zum Gestatten einer Bewegung des 
75 Schwenkstiftes (158) in den Schlitzen (160), wenn 
die ausgeubte Kraft die vorbestimmte Kraft uber- 
schreitet. einschlieBt 

8. Chirurgische Zange nach Anspruch 7, bei der der 
20 Korper (28) einen oberen Durchgang (92) zwischen 

den Sertenwfinden und einen unteren Durchgang 
(94) zwischen den Settenwdnden parallel zu dem 
oberen Durchgang (92) einschlieBt, wobei die 
Handgriffeinrichtung Betatigungseinrichtungen ein- 

25 schlieBt, die das eine Griffteil (150) mit dem proxi- 
malen Ende (22) des inneren Sondenteils 
verbinden und in dem oberen Durchgang (92) 
angeordnet sind, wobei die Gelenkeinrichtung 
(172, 177) in dem unteren Durchgang (94) ange- 

30 ordnet ist, der Schwenkstift (158) in dem KOrper 
(28) in LSngsausrichtung mit dem unteren Durch- 
gang (94) angeordnet ist und die kraftablenkende 
Einrichtung Einrichtungen zum Halten des 
Schwenkstiftes (158) in Eingriff mit der Vorspann- 

35 einrichtung (172, 177) mit einer Scheibe (166), die 
in dem unteren Durchgang (94) in Eingriff mit der 
Gelenkeinrichtung (172, 177) angeordnet ist, und 
einen Vorsprung (168) an dieser Scheibe (166) mit 
einer Kerbe (170) darin zur Halterung des 

40 Schwenkstiftes (158) einschfieBt 

9. Chirurgische Zange nach Anspruch 8, bei der die 
Gelenkeinrichtung eine SpiraHeder (172), die in 
Kompression in dem unteren Durchgang (94) befe- 

45 stigt ist, und Einrichtungen zum selektiven Zusam- 
menpressen der Feder (172) gegen die 
Hafteeinrichtung einschlieBt. 

10. Chirurgische Zange nach einem der vorausgehen- 
so den AnsprOche, bei der die erste und zweite 

Klemmbacke (24, 26) im Urrrfang Schneidkanten 
(36. 54, 56; 338, 354, 356) zum Abtrennen von 
Gewebe haben, wobei das tnnere Sondenteil (18) 
rohrenformig ist und die Handgriffeinrichtung (28) 
55 einen Durchgang (92) durch sie hindurch hat, die 
an einem SauganschluBstOck (122) endet wobei 
das innere Sondenteil (18) und der Durchgang (92) 
der Handgriffeinrichtung einen Absaugdurchgang 
zum Absaugen von abgetrenntem Gewebe durch 
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die chirurgische Zange bilden. 

11. Chirurgische Zange nach einem der Anspruche 1 
bis 9, bei der die erste und zwerte Klemmbacke 
(224, 226) zusamm nwirkend ineinander eingreif- 5 
bare Greifzahne (235. 237) zum Haften von 
Gewebe dazwischen tragen, das innere Sondenteil 
(18) rOhrenformig ist und die Handgriffeinrichtung 
(28) einen Durchgang (92) durch sie hindurch hat. 
welcher an einem SauganschluBstuck (122) endet, 10 
wobei das innere Sondenteil (18) und der Durch- 
gang (92) der Handgriffeinrichtung einen Absaug- 
durchgang zur UnterstOtzung des Ergreifens von 
Gewebe zwischen der ersten und zwerten Klemm- 
backe bilden. is 

12. Chirurgische Zange nach einem der vorausgehen- 
den Anspruche, die eine von der Handgriffeinrich- 
tung (28) getragene Verankerungseinrichtung (178) 
zur Verankerung der Klemmbackeneinrichtungen in 20 
der gescHossenen Position umfaBt, wobei diese 
Verankerungseinrichtungen (178) zu einer veran- 
kerten Position bewegbar sind, die in nur eines 
(150) der Gre'rfteile eingreift. wenn die Klemmbak- 
keneinrichtungen in der geschlossenen Position 25 
sind. 

13. Chirurgische Zange nach Anspruch 12, bei der die 
Handgriffeinrichtung (28) Einrichtungen zur Verhin- 
derung einer Bewegung der Verankerungseinrich- 30 
tungen (178) zu der verankerten Position, wenn die 
Klemmbackeneinrichtungen nicht in der geschlos- 
senen Position sind, einschlieBt 

14. Chirurgische Zange nach Anspruch 12 oder 13, bei 35 
der die Handgriffeinrichtung (28) eine Verriege- 
lungseinrichtung (188) zur Festiegung der Veranke- 
rungseinrichtungen (178) in der verankerten 
Position einschlieBt 

40 

15. Chirurgische Zange nach Anspruch 14, wobei der 
die Handgriffeinrichtung (28) FOhrungseinrichtun- 
gen (180) einschlieBt und die Verankerungseinrich- 
tung einen Stiff (178) mrt entgegengesetzten Enden 
einschlieBt, die in der FOhrungseinrichtung (180) 45 
aufgenommen sind. 

16. Chirurgische Zange nach Anspruch 15, bei der die 
Handgriffeinrichtung einen KOrper (28) mit der 
darin ausgebikJeten FOhrungseinrichtung (180) ein- so 
schlieBt und die Veiriegelungseinrichtung Feder- 
arme (188) einschlieBt, die einstQcWg mit dem 
KOrper entlang der FOhrungseinrichtung (180) aus- 
gebildet sind. 

Revendlcations 

1. Pince chirurgicale (10) pour engager du tissu d*un 
corps comprenant : 



une sonde allong6e (11) comprenant un 
organe tubulaire externe (12) comportant une 
extr6mrt6 proximale (16) et une extr6mrt6 cfis- 
tale (14) et un organe interne (18) mobile au 
sein dudit organe de sonde externe (12) et 
comportant une extr6mit6 proximale (22) et 
une extr6mit6 distale (20); 
un moyen de mdchoires pour engager le tissu 
comprenant une premiere mAchoire (24; 224; 
324) couptee avec ladite extr6mit6 distale (14) 
d'organe de sonde externe et une seconde 
mSchoire (26; 226; 326) couple avec lacfite 
extr6mH6 distale (20) d'organe de sonde 
interne et morrtee de mani6re k pivoter relative- 
ment k ladite premiere mdchoire (24; 224; 324) 
en r6ponse au d6placement dudit organe de 
sonde interne (18) au sein dudit organe de 
sonde externe (12); 

un moyen de manette (28) coupe avec ladite 
extr6mrte proximale (16) d'organe de sonde 
externe et ladite extr6mrt6 proximale (22) 
d'organe de sonde interne pour deplacer ledit 
organe de sonde interne (18) relativement 
audit organe de sonde externe (12) et faire 
pivoter ladite seconde mAchoire (26; 226; 326) 
relativement k ladite premiere m&choire (24; 
224; 324), ledit moyen de manette (28) com- 
prenant des organes de prehension (98, 150) 
qui peuvent fitre presses pour imposer une 
force pour faire pivoter ladite premiere 
machoire (24; 224; 324) via le deplacement 
dudit organe de sonde interne (18); et 
un moyen de deviation de force (168, 172) 
coupe avec ledit moyen de manette (28) pour 
d6vier au moins une portion d'une force appli- 
qu6e sur lesdits organes de prehension (98, 
150) dudit moyen de m&choires lorsque la 
force appliqu6e est superieure k une force pr6- 
determines; 

caracteris6e en ce que ledit moyen de devia- 
tion de force comprend un moyen de pivot mobile 
(158) pour monter * pivotement Tun (150) desdits 
organes de prehension, ledit moyen de pivot etant 
automatiquement rapproche de I'autre (98) desdits 
organes de prehension lorsque la force appliquee 
est superieure k ladite force predetermine^ 

2. Pince chirurgicale selon la revendication 1 dans 
laquelle ledit moyen de deviation de force (168. 
1 72) est couple avec lesdits organes de prehension 
(98, 150) pour donner une indication au toucher de 
la force appliquee etant superieure k ladite force 
pr6determinee via lesdits organes de prehension 

65 (98, 150). 

3. Pince chirurgicale selon la revendication 2, dans 
laquelle ledit organe de prehension (1 50) est monte 
k pivotement sur un pivot (158) et ledit moyen de 



11 



21 



EP0 538 984 B1 



22 



deviation de force comprend un moyen (172, 177) 
sollititant ledit pivot (158) loin dudrt ailre organe de 
prehension (98) avec une force correspondant k 
ladrte force pr6d£termin6e el permettant audit pivot 
(158) de se dSplacer k rencontre dudrt moyen de 5 
solicitation (172, 177) lorsque la force appliquSe 
est sup6rieure k ladite force pr6determin6e. 

4. Pince chirurgicale selon la revendication 3, dans 
laquelle ledit moyen de manette comprend un 10 
moyen (160) pour pouvoir observer le deplacement 
dudit pivot (158). 

5. Pince chirurgicale selon la revendication 1, dans 
laquelle ledit moyen de manette comprend un is 
corps (28) supportant lesdits organes de prehen- 
sion (98, 150). et ledit moyen de pivot comprend un 
pivot (158) comportant des extr Smites oppos6es 
regues de mani&re k se deplacer dans des fentes 
(160) dans ledit corps (28). 20 

6. Pince chirurgicale selon la revendication 5, dans 
laquelle ledit corps (28) comprend des parois espa- 
c£es g6neralement paralteles et lesdrtes fentes 
(160) sont m6nag6es dans lesdites parois. 25 

7. Pince chirurgicale selon la revendication 6. dans 
laquelle ledit moyen de deviation de force com- 
prend un moyen (172, 177) pour empGcher ledit 
pivot (158) de se deplacer dans lesdites fentes 30 
(160) lorsque la force appliqu6e est inf&ieure k 
ladite force pr6d6termin6e et permettre le deplace- 
ment dudit pivot (158) dans lesdites fentes (160) 
lorsque la force appliqu6e est sup6rieure k ladite 
force pr6d6termin6e. 35 

8. Pince chirurgicale selon la revendication 7, dans 
laquelle ledit corps (28) comprend un passage 
sup6rieur (92) entre lesdites parois laterales et un 
passage inf6rieur (94) entre lesdites parois Iat6ra- 40 
les et paralieie audit passage sup6rieur (92), ledit 
moyen de manette comprend un moyen d'actionne- 
ment reliant ledit organe de prehension (150) avec 
ladite extr6mit6 proximale (22) cf organe de sonde 
interne et dispose dans ledit passage superieur 45 
(92), ledit moyen de sollicHation (172, 177) est dis- 
pose dans ledit passage inf6rieur (94), ledit pivot 
(158) est dispose dans ledit corps (28) en aligne- 
ment longitudinal avec ledit passage inferieur (94). 

et ledit moyen de deviation de force comprend un so 
moyen pour mairrtenir ledit pivot (158) en engage- 
ment avec ledit moyen de solicitation (172, 177) 
comprenant un disque (166) dispose dans ledit 
passage inferieur (94) en engagement avec ledit 
moyen de solicitation (172. 177) et une projection ss 
(168) sur ledit disque (166) comportant une enco- 
che (1 70) en son 6ein pour retenir ledit pivot (158). 

9. Pince chirurgicale selon la revendication 8. dans 



laquelle ledit moyen de solicitation comprend un 
ressort heiicoldal (172) monte eh compression 
dans ledit passage inferieur (94) et un moyen pour 
comprimer seiectivement ledit ressort (1 72) contre 
ledit moyen de maintien. 

10. Pince chirurgicale selon Tune quelconqu des 
revendications precedentes, dans laquelle lesdites 
premiere et seconde rr&choires (24, 26) compor- 
tent des bonds de coupe p6ripheriques (36, 54, 56; 
338, 354, 356) pour couper le tissu, ledit organe de 
sonde interne (18) est tubulaire, et ledit moyen de 
manette (28) comporte un passage (92) en son 
sein se terminant £ un embout d'aspiration (122), 
ledit organe de sonde interne (18) et ledit passage 
(92) du moyen de manette formant un passage 
d'aspiration pour aspirer le tissu coupe via ladite 
pince chirurgicale. 

11. Pince chirurgicale selon Tune quelconque des 
revendications 1 & 9, dans laquelle lesdites pre- 
miere et seconde mAchoires (224, 226) portent des 
dents de prehension (235, 237) coop6rartt par 
engagement mutuel pour tenir le tissu entre elles, 
ledit organe de sonde interne (18) est tubulaire, et 
ledit moyen de manette (28) comporte un passage 
(92) en son sein se terminant k un embout d'aspira- 
tion (122), ledit organe de sonde interne (18) et 
ledit passage (92) du moyen de manette formant un 
passage d'aspiration pour faciltter la saisie de tissu 
entre lesdites premiere et seconde mSchoires. 

12. Pince chirurgicale selon Tune quelconque des 
revendications precedentes, qui comprend un 
moyen de blocage (178) supports par ledit moyen 
de manette (28) pour bloquer ledit moyen de 
mAchoires dans ladite position f erm6e, ledit moyen 
de blocage (178) etarrt mobile jusqu'A une position 
bloquee engageant Tun (150) desdits organes de 
prehension uniquement lorsque ledit moyen de 
mAchoires est dans ladite position f erm6e. 

13. Pince chirurgicale selon la revendication 12, dans 
laquelle ledit moyen de manette (28) comprend un 
moyen pour empGcher le deplacement dudit moyen 
de blocage (178) jusqu'& ladite position bloquee 
lorsque ledit moyen de mAchoires n'est pas dans 
ladite position f ermee. 

14. Pince chirurgicale selon la revendication 12 ou 13, 
dans laquelle ledit moyen de manette (28) com- 
prend un moyen de diquets (188) pour mairrtenir 
ledit moyen de blocage (178) dans ladrte position 
fermee. 

15. Pince chirurgicale selon la revendication 14, dans 
laquelle ledit moyen de manette (28) comprend un 
moyen de glissieres (180) et ledit moyen de blo- 
cage comprend une goupille (178) comportant des 
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extr6m"rt6s oppos6es recues de manifcre & se 
d6placer dans ledrt moyen de glissi&res (180). 

16. Pince chirurgicale selon la revendication 15, dans 
laquelle ledit moyen de manette comprend un s 
corps (28) avec ledrt moyen de glissifcres (180) 
form6 en son sein, et ledit moyen de ciiquets com- 
prend des bras 6iastiques (188) formes d'un seul 
tenant avec ledit corps le long dudit moyen de glis- 
siferes(180). 10 
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